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(57)Abstract: 

PROBLEM TO BE SOLVED: To provided a 
semiconductor device and its manufacturing method 
capable of reducing size and preventing a punch 
through. 

SOLUTION: A method of manufacturing 
semiconductor device comprises a process for 
forming a gate structure 1 8 including a dummy 
electrode and a gate electrode having at least an 
insulation film at its bottom, and forming an element 
separation insulation film 1 6 on one of the main face 
of a wafer 1 1 , so that the dummy gate or a first 
groove 1 9 separated by the gate electrode is formed 
on the surface of the wafer 1 1 , the dummy gate and 
one of the gate electrode are positioned in the first 
groove 1 9, and the upper face of the gate structure 1 8 being equal to or lower than 
the height of the upper face of the element separation insulation film 1 6. The 
method further comprises a process for forming a source electrode and a drain 
electrode in the first groove 1 9. 
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U-f VffiiaJi ((5IiT^t!r) ^J^stsr^* JgJ5ll:^i£i: 

[0 0 6 4] 55^11. 112 (i) iz^i^rJ:dlz. 'J-:?,' 
IZJ:^. 1 O On m|iJgCD->Ut»--i' H CCq't^Ut^ 

MPsiizJ- y jf^u U q vi 8± c>f - his5ia±) ac^ 

^ft^^ U V-:;^ - H U-d'V?fi*s|±0)A^lz^'ij9--f 
Z^^m^M^. CO) ct d IZ L U tt^ -r 5^- 3.V 

IZ s' u 9- >f H K 2 2 r ^ c" t airs 

v-.::^- ^^ u-f v?si3o).i§}5jjLrt:o)i6*j^iSfltir^/z6t) 

cssv-::^ • 1^ u>f v.p^i3±iz§iy.« i?rt;atv6^6 r 
35 ^» ccbifcdizLTjKfiS^tifc h^v-:/';^?!^^ y- 

-< V?S*3lz U K y m:^tzm-^\z -D LVTlTtt d 

-9 V^?:^5^>0)ig^ fcl5]«|r35 
lo o 6 6] 112 C i ) 0)X?ire/U tt^ HK2 2^S 
«!)iA^^;Jgj53g Li^zfi. til^. mA (a) ~ (c) 

|Z7f.TJ;dlt. V-:^- K U-f'Vf^^±o)vUtt-f 

2 2 s ± V * iz ct y 5 o n miia ' j t >^ L ( r «ft 
^->ytt-r h'K2 20)Kjitt5onm^ijeizi5j:5) . ^• 

tilzj: yfejc(i**\^5j|^. Lp ev d tcMp:£m>T 



[0 0 67] 2js:fiijr-!t. mz ( i) iz^f.rxiio)?!. m 

2 (j) iZiSrctdi::, ^r^-'If-HEttTJa ^fTvyS' 
yavKl 8SR I E^TB^^U f'^TOJWtR l 2 
F^O)r •>^V^?5«rR^.i^?>c:i:l=J:y. >»«2 

C0 0 6B] MZ. mZ (k) iZiT^TctdlZ. KftK^ 
SliSftK)? (Teff ) ;)i3~4 nmfiJgd)>f- hJgSK 
2-4:£ift«i£3ilite^fti£^fflLvt?^;EJir^* TTl^V 

y, 3l2!E6t||ZCO)flfc|ZttSSS±iidi<iCL^fcfilt>. htg 
»K2 4|ZttTa2 05 R^ <Ba^ S r) t r03 K 

i: 0)AiS*«^Kir>3!elS^«^^^i£Mr t AST 5 

5ii«^«^K^^£ffl ufc^^tt. mi^^f- hrge^o)ti 

Tli. -if - :hJgeK 2 4iz*/y zi V0)Kfb^fbW^fflt^ 

^» WU^T. -y- h$g»K2 4±lz;g^5- 1 O n mJi 

jso)MU7'-><5Ji (T i N v>^? vc^:^5^v:^-r>5< 

(U^T^-er) ^J^jdiT^* ^t^)lz.^o)±iz9v^::^5^ 
vjji fc- 0 x5 J 1/ -tf- h t^i^ c V DSlz J: y 
U *e>lzcwiPi£izj;y Wfbr^cblZcty. -5f- 

hieu2 5^^fi]ir^« 

[0 0 6.93 ^-'0)?$. ifeg-CS ^^Jl/^if- KSe» 

2 5^ X ya\z J: y 3 □ n mfi jg y t ;^ ( r "Si: 

t)^. X'5Jl/<f-:hieiA2 SOiP^li 7 O n m?iJg |Z3t£ 

^) ♦ Z0)«^. f-tilzJ:y?I$jdl?ti^;»^. lpcv 

Di£:sit^cMPi£:&ffiL^r^fbS'U ZI y 
5 }\f<f-*Y:±m\z^v.-y ymt y q\:>'SfbK^Ji^ 

*e q V 5 h ?h - 11/ ft5gs ^ r >r - > ii^<o±\mM ^^tx 
c:o)^'y □ v^fbK65ai.'v?v{7;^ h yf^-o^ 

E^mtzttzfsh. fi!;d)seufc^f-Kfieaito)->3- 

[0 0 7 0] Jttfc, 115 IZ. v^;^- i^ u-fv^e2 2 

±iz ^v yymt L xm ^ \tT so s watm. at. >f- 
hiett 2 3±iz* r -y^K t bTWitiit/ y zj viefbw 

[007 1] Pifio)X?il±. ii^o) L S I M'lSy u^T. 

iZtid* TEO S^0))irBlfgSiK^*i«JgJ5fi 

u ^t\\z^-\-^^^v-yt.' K u-rv^st±efie 

ttt ^SJSr^fc«t)d)zj v-9C^ h;n- Jl/5PHmT^* * 
Jl; ^ z: A ^ 0) x5 Jl/iS»i r 

to 0 7 2] 2ii:ieWd)Sai 2d)^fflJBrffilZ^L*rlli 

CO 0 7 33 ©6 ( a) ~ Cd) tt. ^ ©Sg 2 0)S6 



coo 74] iwrtt, He Ca) i=ij^TJ:dl=. ->'J 
♦t-f H K 2 2 li V - • F U -f Vf^*3±a);S li 

U 9- ^ K K 2 2 r^j» ^ c V Di£ iz J: U t e o 
sgifbK4 1 ^(D^ffi^CMPi£|zj;y^ 
wfbT^* 5/=. (b) (DXIKDfi. iti^rS +1 
If, il6 .(c) |zjnrJ:di::, v^J^^vm^Q^^Q 

(d) IZif.r^dlZ. CVD>£|ZJ:UTEO SKrtK4 

>f KK 2.2±|- TE6sKfbK4 i-Bie;4 2ftjiDjy:^ 

?5J3±0);»^S"J-9-^>:m2 2 r^^llS«f)iAt; ii fcfti 

^ iz. sii^r t E o s Kfb^r 

[0 0 7 63 JXII. 3j5:5gM<J)SS3 0)SI)5tJgaS.|ZT)L>r£tt 

COO 7 7] 117 11, :^^B^<0^3 <0^^m^\Zi3ii^M 

>sxiFi%ffiEB»6^)=ir 9^117^ sii3(^^ntm^ 

^x*iM7^£:bti, f-tiiUBacDX^iA5^'y:oru^* L 
fcAioT. ill (d) izij^rxiijjy t,fio)Xfiii"3U^ 

coo 7 8] tr. 1^7 (a) |Zif>T<tdlw. -tf-hie 

^H.F,^(j)jgTftissr^» 117 (b) iz7f»r«td 

VK5 2^3 00 nmfiJg(7)j:?*|Zj^filiLr)g5? 1 7^ 

m(Sf>\2<^. cti^cMPi£izj:»j^ilfbr^* ei(D<i:d 

IZUr. ?tt US'U H VK5 2. TEC S^ftKl .63512/ 

iRr ^. CM p izps L T li. V u 3 vsrtfK 1 3 v>?k:u 

t^U I] 5 235|i 1 O Onm|ijeO)J¥*t-^Sr^.J:d 

CO 0 7 9] 55!:iz. li]7 (c) \zifiTJ:5\z, ?n->- >iJ 
VK^fflD/zX-:. ^ VC^lZcfc U e/U □ VSfbK 1 3^B^ 

{ft t n£^?t^ U VV 3 5 2 CDSi* 1 9fe^^fi8fti§J0)T 

Eos»fbl«r6o>s;,*ijSi^. v-;^- l^U-fv«ffi 

[0 0 8 03 ^\Z. ©7 (d) iziSTJtdil. j^U-yj 



3 5 2 (D^ffi ^Sfb L ri? ^ 4 n m^US (OSfbK 5 

C0 08 13 JXIZ. |517 (e) iZiprctdIZ, L P CV 
DifelZct y;?* 1 5~2rO nmfSa^(D?^U □ VSfbBRS 

(?t? US'"J I] VK 5 2 0)fajS»CfT EOS^fb^ 1 6 0) 

fIJS) ±iz5im6t>|zs'y 3 V^fbK2 1 ^^S^-G, ^ 
tilU^QS'U qvsfbK 2 1 ^R^i£T<S>* f-<J)fa. V- 

^^^tfi^xihtx^. 3:tz. iBsr^ till. xe5=te^ 
jirjiBSiiE^fflL^ r X u ^ < ^ -f V H V - ;^ • 1^ u V 

[0 0 82] JXII. 117 (f) IZii^Tctdll, 'J-;?.' 

K U'f vf5i3±o)M^igfbK 1 2^R I Ei^^TB^^ tr 
s-utt-f H\^T r s'Utr-f K) L. m$ ^o 

O n mfiJSa)S'Utf-< KK2 2SJgfilir^* -£-(1)^^. c 

MP$£izj:y7j?us'Ua V'S'^ h5s±Bi.c/tEO ss^ 

fbK C*^«fi8?fi*SI) 1 6±fl)S'«Jt^-< K^B^iSL. V 

\' i^y^m±<J>^\zyyj^^ FK2 2 3£^s* 
coo 8 3] Jttte, E!7|rn^rx*i7'ttS'Utt>f 

jdir ^ fcfiD iz tt5 V c?:;^ 5^ v^t i: o) ^[g^ v - 
• K ^^v^Ii^±lzBi.'y«l^Tfeau>^l^Tafe ^c) 

[o o 8 4] iUfifed)X*il*. Ls I t:;^ 
iz'fjjd* rjy:t)^. teo s^o)©rBirg»K^*ft« u 

^sifi r ^tz0 0) □ ,v ^? ^7 > ?n- ji/^r,g?Lr * ^ 
iz. q V 5 h m- -ii/^ms&h tzmr^t^^^±\z y 

[0 0 8 3] JU±iKqSUfcJ;5lz, 2|s:5gqB:(j)3St^S63 

d c t Sir 
[0 0 85] ^m^Jib. ^tffl^/vyr;^rii. ;s;i»*^Jg 

A- K U-<V?5l§l±25<J)^S CV-:^' K U-<"^^^) 
X^-if- K^tilzfiEffl^tiru^* LifiLtit^^^ ^0)<t 

5 jkta *a) 5= iz*3 L>rtt . u tt-f 5= - a v t' 

x-jL^(j)*ttKS6lz#'dJ5t^|zJ:y. */Utt-f H fc^* 



IOQ.873 CO)^olZ. ?i£*ftV-X- KKV^ffi 

CO O 8 8] f-t\l:i5stL, ±ie»i ~»3 0>g^JfiJgaMlz 
V-:;^ ■ K U-fV^Sfti->U9--f Kft^i^^i'&MO s FE 

CO Q 8 93 ^JclZi *5e^<DSS4(D^J36}gri^jZT)t>Tltt 

iUBSCDXlfifti^r^^TLv^* L?z65^r. (d) |Z 

fr>T Jim y fcfS (Dili |ZT> LA T^. 
C009 13 me (a) lzif.rJ:dlz. ^K^fe^^^T^ 
->U :q vMfbK <1UT. fo xKt d) t 8:& 3 o o 

nmJijfiCDJS ^IZJKfijy UTjSSP 1 7 $S«l)aA*, .^tt^ 
CM.Pi£|Zj;y^*Bft.r^. FOXK18I1. H 

0.5 s t oo. 5 -cn^^ti^lfljdl^© L. ?*^ftlz J: y?K 
cti L./=ii»a)s i 02 K h f x vcr u- >65 

CG.0 9S3 lU±<DJ;dlzUr. FOXK i 8; f eo 

sB^fb^ 1 6Slci^-> u □ vsfbte 1. 3.(Di^8as j^^nn- 
X. ^±^*Bfb^siiRr^, cMPizpsurtt, ^'U^ 

V^fbKl 3V>FOXKl 8651 1 O nmJifiCDj?St! 

r ^<t 5 iz c M p^fit: r^* 

COG 9 3] y^iZs US (b) iZinT^dlZ, /tw h U 
VgiSfflLA/=X-:^^valz<£y S'U 3 V^fbKl 3^^. 

1 9^JKrfr^* CcDJ;dlzLT, 5?^ -'if 
- h^lfet JJC^F O XK 18 (DS* i:9fe^^»?jii30T 

EO sKfbK 1 6o>;s;.*=£lfij^. 'j-p.- FL.-f:/«ffi 

CO 0 94] MZ, ma (c) |ZfT^r<t3lZ. LP CV 
Di£lZiyj??1 O — 2 On mliJgtDVU □ V^fbKS 

r^JKfifir^^ ^6lz. i^ffiR I Elz^or)g25a)^iJi! 

(FO XK 1 SCDiBjmae/T EO SKfbK 1 

±lzSjRttlZS;U □ V^fbtes 1 ^SS J-G. f-tiJU*!' 
a)S'UiS:vSfbK.2 i ccDt KfbKri 



X">^.V^?5Sli:£S^^a^f^^^tlZJ;^J, 1 9|*3T 
CO 0 9 53 Mz. ma (d) izif>r<i:diz. xe^?^ 

1/ V Ji/J5ii^i£;£ffl r V - ;^ • K u -f ytmsn # 
r^) • *e>iz. iii9 (e) izjf^rjidiz. 5^5jui? 

D'i>::^*?2 2 AtDJ: dlz:^->wjdl,-g LAc25t5^ cMP 
i^lZctUfcfe^U 9rtlZfl>*^fSaS'Uqv^2 2 

CO 09 63 ^-tDfU. ISa->'J 3 VK 2 2 4>lZ. N MO 

sac^.PMo:sffla)v-i^ • H i>-f.vaiaii mTfm 
^ im 0)5* 14 fb«^ X li s r ^* 

C0 0 973 2t:WT-|i. il9 (e) IZ^r^rXllO^fS. e 
9(f) |zinrj;diz. ^^->f- Kie«lTS-£»FOX 
K1 8^H Fjft^TB^.^ ^-OTcoKfbK.1 2^HF 

jSSr^*. ±j2fi UfcidlZ. FOXKlStt; T E O 
KfbK 1 B lzliN-f H F X':^^V^7.U- KftiiSiUO)!'. 
S}K6^lZR^5£Snm^* 

coo 983 MZ. tsy ^^Jy^^^mi^tzi^y^yCf 
^^rztJ:^J. ^fbK2 1 0;»29 2 3(j)<ajMa)-25^ 

1. 05X29*5 x-^^V^y^ti^fc^^ioti^^ Lfi? L^tAi 

Ltztfi^Xs mx. ttiiu*KD^ftfe2 

CO 0 9:93 JXiz. 119 (e) lziT^rJ:5l^. KfbKSI 

(Teft ) 6i2~3 nmfi^CD'lf- KJfiS^K 

2 4:£ife«i£5iii«^fefbi;£^mi^rJ^fi6t^* rrizv 
s*«)izz(Df*izfe6oo* iu±<Diais5Xii65iy;t^ 

tzf^. ^- bik^mZ4\Z\tr q2 05^^ (Ba., S 

tg«KO)Si«IZiS i;r:f - hfie»1tlsJSS.i;iB£fl5 3a 

^» -if-lhiettlZli. Ru. f i N. Al. W^ftikffl 

CO 1 003 2is:Wrtt. -St- h«^K24|zt^U q vo) 

8ifbSfbKZ)5^UAe»tv^* }jti^r. ^=9 (e) lZT^r<t 

dIZ. >f- |-J6ISK2 4±|Zi9*5'^ 1 O h m^ijeoj^^ 



CO 1 01] f-0)fife. itiSria tili. ^^JU-tf- hieu 
2 5 $ X V ? V>? 1= J: y- 3 O n mfiJg U k:^ t ^ CEP 

♦ ^^IZ. f-niI^yjgJ5ti#tV^J»^, LPCVD 

titzk #11. iltD U □ VSftKfiS X V C/;^ h 

[0 1 02] 09 (h) iz. y 5JU'if-hfie«i2 

CO 1 0 3] lufioxiik. ii^if^ Ls I ^my Qi^:K 
u ^tiiz>f->iiffii(*v-.x- H UHrv^ffii:±Jiie 

i^\z. z\y90 h jn-JI/^^i:^/=@rair6eK±lZ7'Jl/^ 

CO 1 o 43 xk\z. ^^m(Dfiit<j)mmMm\z^i>Tm 

C0 1.0S] Pi ott. 3ls:iSqq:CD3S5(0£fi&?gag|Zf^^ 

:^»sxii%ffififtd^iz^.r[ir% i"*):;^. ^s^mtitm 
j^Az^i^tiis ^^ <t>ktm^.&>mr Ca> Cd) iz 

Lfc65^T. til (d) lZii^rXli<i;UfcfJfc<DXIilZ-p 
CO 1.0.6] 3tr, Hi O (a) iZ.T^TJsdlZ. >f-> 

2 4HFifto)jaTJ»sr^. *:iz. li i g c b) jzisr 

J:dlz. >f- MglSKt LrW^li HTOK2 4$Jgfi|| 

MeU) t i£ U->!J Z\ ym 2 5 4 O O h mfgJgO) 
;?^lZj|$^ LTi»25l 7^mB>)i^^, Ct\^CMPi£|Z 

<ty^iiftr^>* c(j)ctdizuT. <pu>>uzivK2 

5. T E o s KftK 1 eat): U □ VSftW 1 3 0)*ffi 

li. U □ Viefbte 1 3 V>;n U U 3 V^.2 s fts 2 o o 
n.m^ijg(D;?^rSgsriJ:dlzcMPgSfi|:Rc;j5tiK^ 
fi»^ (K/P) ^S'jaur^* tiii. nmos 

aifPMo stDtn^'tiizi^L.Mr. <k'js>'j 3vk2 5 
izK-e>^?^t7o> 

toi.o7] f■o)^J^. ?rvU->U3VK25$:R I es£v» 

C D E -XIZ j: y 5 .0 n m*iJS IJ -fe A U *J t Tjt U ^ 

U □ VK2 5 (J)Ki?li 1 5 b h mJSjeiz/jc 5)) . t tiiz 
<tyjfej5fi*tl^^jffS. LPCV Dfc CMP^fflL^T+l- 



CO 1 OS] J5?:iz. m-\ o (c) |zirrJ;dlz. <n-:;> 
U VS^fflU^/=Xv^Vi?|z,tHJS'U q v^ftK 1 3^ 

7ft fc.tt^T EO SJ^iftfbKS 20)S.*fc5fe*^^fiS«i3 

CO 1 0 9] JXlz, o (d) |zinr<i:olz, s 1 o 

2 - R I E ^m^rsiii> T. siti L/=^rtfe 1 2 ^e^s 

con 10-3 JXIZ, 11.1 o (e) |zinr<tdlz. Xb:5 

s i :&±* izffijfc.r 5> cmt^s (Dt' u .3 

fiHr^) ♦ *iolZ. 55^7JU^?P'i?:;^250)J;5lZ^-7^ 
-rf:^ L/z29^^ CMPi£lZ<tyR^i U 1 QrtIZ 

0) ^^jsa u 3 2 2 ^ -e^, 

CO 1 1,1] ^-CDfS. ±I5ISA.VU □ VK4»IZ. NMO 

CO 1 1 2] JU?ii(j)Xiiii. la^o) Ls I 5;iJS7P t;^ 
iz«fd* r^ctDt. TEo s^(DJirBirgeK^JKjdi u 

^^is r «) 0) 3 > 5 ^7 h jb=£Bg3Lr ^* * ^ 

IZ, 3^5.^7 h^v- ;b«JKJ56 LfcePBl{g»K±lz, Tit 

CO 1 1 3] ^:s:|Z. *5S?flO>S6C03IHRJBffilZ-3L*r. 
H 8 R 11 9^ #9.3 L ^J^t^fbmmt^. 

CO 1 14] ^r. .-yuivsfb^i scDf^tDU iz<t^ij 

->U3 VKT 3:&JKjdir^ t tJU^tt. Hi (a) - 
( dO \Zfr> L /=CJ) tTsIS (DXIs^S^Bfi r 
[0 1 153 »:lz, me (a) \Z7fkTJ:o\z. t'UilV 

iSitK 1 8 3 G O n.mlijatO^^lZJKjdi 1>X;«» T 7 
Z4l^CMP5£jZj:y^*BftT^* 

->'J3V^fbKi 8ii5r^— >f- KiE»t Ltm^i^ti 
iU±a)J:diz Lrey'J □V^fbK 18. teosk 
fbKi eRLF;n'JS'U3 VKi 3 cD^^EiS; ?^JSjA. ^ 
i^mfb^SgiAr^. CMPlzpSLTtt. iPUS'U^V 

ftl 3^P*^«J 3V^fbK 1 865 1 1 O n mJijeoJ? 

l?Sr « J: 3 IZ GMP^f* SSijaiT^* 

CO 1 1 5] 5XIZ. US (b) lz.^Tcl:dlz. r i e-£ 

u 5ffS0i 9:5jgjcEr^* iKDctdizLr. ^r^— 
[o 1 1 73 »:lz. me (c) :lz3^>rcfcdlz, lpcv 

D^iZ J: yj?^ 1 5 -2 O n m^iJgtbT E.O S,*KfbK 
Zr^M^ri. *e>IZ. ±ffi.R I E.|Zit:jT:5»2Pa)ffl 



m (s^uav^ft^i e oidi^TStz} T EOS ^mtm ^ 

CO 1 1 8] J5?:lZ; [S]8 (d) |Zfi^T<taiZ; xt"^=^ 
r^) • .^^dIZ. ©9 (e) |Zifvr<J:dlZ. 

::^gs 2 AO) ji dii?f- i'l-jd^u^z^^^ cmp 

^1= J: U »^ 1 91*1 1= 0) AS' U H 2 2 

[0 1 19] iiejsss'U □ vk2 24'iz, n 

MO S RLf P MO sffiov- A - K U-f vfiiSiJg (Islif. 

to 1 2 0] AWTIi. ^9 Ce) izmt XiW<r>^<^ts m 
9 C t ) izi^rctdlz, -Sf^-^f- KSEJftTJS ^S"J=I 

T EOS^KftK2 1 2 3 <DilJS(D-2? 

itm 2 1 ae/f E O S^^i^ftK 1 6 0±S5ft5x.> ^-^^f 
Cd 1 22] t%\Z. ^4 0)^]«?gf|g|Z^lvtltt^t/-t 

d)i:l5i«Efl):fej£izj;y, 119 Ce) (h) |Z5^r« 
[o 1 2 3] JXIZ. a|E5e?8<0»7a)SIJifefl5aMlzoLvrs)i 
CO 12 4] ^1 Itt. 2|5:pgq«<J>3S7 (DlififiJKfSMlZf^^ 

m\ztsi'^r\t. ^'G(r>mnm^.<r>mQ (e) izif^ rx^i 
t izf7^i: 4d ti, see (oieHiJgag fcMi^-nJUBffl) 

[0 1 25] ^T. ^6a)^ffi?KffiE|zfcL^rlfi^3 L/bCD 

ti^«<b:feiSiziy. (119 (e ) izii^r«is.^f4^. 

Ill 1 (a) lis lsl9 (e) |Zij^r¥?5«^JS©(0 1 
1:1 A' tt|Z5S^fcWEl5lT=36 

[o 12 6] ^\z. m ^ 1 ( bil iz7f>r*t.5iz. fsas' 
|J3VK22^R I E*f rs o n.miija'J-t:;^r^* ^• 



CO 1 27] :iJr:Iz, EIi i (o) |Z7rr<tdi:ii J^^^^y 
5 U V C/s£ A fcli c v.Di£ ir J: y, □ h U F 

T. ± le u I z jt y J5« ^ ti 2? ^ y 5 J m m vm 

?^>iz, CMPv£|ZJ;y. ^5JI/t^t^K3 1 =£ 
;S25i*iO)*^lzSSS^il^* 

CO 1 2 8] t-(J)?lk. I«ll 1 (d) IZiSrctdlz. 9< 
«^ tiSfei T ^Z t IZ^ 5»3? 2 .3 ^SJI^jdi t:^. 

[0 12 9] 5XIZ. Iil.1 1 (e) |ZiT^r«S^. «6(D 
SIMJ^n^lZ ^3 l^rlii 5fl U <D t ^« CD:fel£ IZ hJ f# ^* 
?y:iS. 2js:MlZ^3Lvrll, >f- hffi^^24:&Ta2 05 

r«j5j u '5=- hfiett2 5^A I z-ms&T^. dtj 

T a2 0 5 K.CDTIZO. Sn mllaO)/? * 
CDS i 02 KJ^^cliS i N^%}gjdl CT^ za>i& 

CO 1 3 G] t<D^k. 'iiSr^S Oil ( f ) iZij? 

rJ:oiz. A I x-s ji>f- hfieiA 2 5o^s^Kft u 

(A I 2 03 ) K3 2$Jg/dir^* CC0itdtt7 0-&::^ 

-ifr-.hlEtticb^lzJKM^tifcfe ^iz, ecbT'Jl/^TJ-^s 

[o 1 3 i ] mio^xmt. ii^co Ls i syjs^ p t:;^ 
u tti:iz^5r-. h^ffii!^v-;^- H u-fv^^sfcieie 

[0 132] ^XllZ. 3ts:5e^CD^8(DS635feJKfiglZ-3U*T. 

CO 1 3 3] m^ 2li. .2k52^CD»8CDSg]BeJKf5i.|zf^i^ 

mzmyzit. s i <DSg)56^.^tDi«i 1 (d) izjsrxjs 

z^^tim^ji^ti^^* tfzi^y^x. iwiT (d) izij^rx 
ifict ^J^^lfe(DX^ilz-3»l^^ll^wr 
[0 1 3 4] isii (.d) itfr^rm^^^m^LTz^ii. mr 

2(a) lziT^r<tdlz. 7rt|z, '5?.S->f- his 

U 1 8 ^J^j5fir^» - >f- :hie«k 1 a\t. r i n. 

WNx . W. Al. Ge. R u Ox ^r«JCliT<& il fcflj 

T zi ^ib^m 14 s H saii^iz y sf^^ izrsss °I6S 



CO 1 35] '5fJ|/y' --j? A K 1 8:&30 O n m^iJgO)^ 

T E o sKfbK 1 6Bitf .*/U q VSiKK 1 3 (DSffiS* 

'jq VSftK 1 3 Vrtf^l/Tr'i? A Kl 8Ai 1 1 Qnmfi 

CO 1 3 63 jxii. m 2 ( b) izjrr<tdii> ^n-v h 
^jym^mi^tzJiy ^ya\zj:^jv^j avsrt^ i 3^ 

0) ^ « is ^ fiS r ^ ♦ 

CO 1 37 3 JXIZ. [112(c) lZfrrJ;dl3. LPC 
V D-XIIJ: 10 — 2 O n m0S' U □ V^ftK2. 1 

tJ.A K 1 8(Diajffi»£f T E-O S.^KfbK 1 BO.flJffi) Ji 
^^(Dfk. R I EJtft:l3tH.F#iO)'-?x-'^ hX*i» 
CO 13 83^5^11. H2 C7 U- - V^^Jt L. ^1 2 

T) ^CMP5£|Z<t^JR^aL, jftS? 1 QrtlZtDA.jgaS' 

V^2 s^sis^-d^* 

CO 1.3 93 i^CDfa. fSat^UllVK2 2 4=|Z, NMO 

CO 1 4 03 3tEt5iiriJ. His Cd) lziFrx^io)^3^. 
11112 (e) izisrctdiz, sr^-'if- hse»r35 -^y 

2 3:SJKj5ST5>* 

CO 14 1] )XIZ, ^n->hijV^^^fflL^/zX-:i^.V{7 
^ffirci:<tU. ^ftR2l 0))S2P 2 3<D1IJS0)-S8^ 



CO 1 4 23 *^|Z. 1S4<DSgffi}gag|ZfcL%Tl«^ U/i 
0)i:isi«0):^i£|z<l:y. Hi 2 (f) lZn^rffiiS^^# 

2 5:SX-i'^VC^lZj:U3dn mfiaU t;^r^ (BP 
^ 5 Jl/'tf- hietti 2 5<J)J?^(i7 O nmliJglZ^C 
^) ♦ ?i3lZ. ^ia\ZX^m^^f\^\n^. LPCVD 
1 tl I ZJS5 < C M P L vr ^ fb ' J q V r S 

fir □ V 5 <7 > A5ii5-) 7- -tf ^ h igtt:d)±lz jg/di^ 
*it=fc &IZ. cos'Uq v^fb^ftix-:^? h -^^^ 

CO 1 443 m^(y>j.mt. is^to ls i.^is:;pir;^ 

e iz. (bigiyitaeR JlIz 7 x * jk:.^ j< 5 
CO 1 453 \:^x±^s Lfz.%^~%Q<y>nmemz^^ 

V-::^' H V^fi<DJKjdiiz5t^^T. -It- h« 
is t * T . 1 65 ^ tl ^ (3)± ffi a)S^ L < 

^J^dlz. :ac/^>f - KfilJS tSJSUJ.-^^- :h«lSlz^ 

ftli±iEj»35i*il=JKJdi^ti^* ^o> ^i-^8d) 
Sfe3!*JfeS^|ZJ;.:5> fc. V- ■ K U-l- V^S^^5^^6tj 

izj^jdir^ctft^-^^^* rjui^D^. ^T~^8(DSlffl 

IZ^ CM.P5ifc:£fflt\ta«t>>Zi€^ t ftit- ^ 

^» J^fc. .±gE5».35^x.t!5>s;=<'Jl*li^!£$m 

U avKrS ^ 5^"^ P J^^SPO) J: 5 IZ 

tzt^-DX. mmt^ v=7yvy^f^ftSi(T)^^^'i^^,^^mz 

CO 1 4 63 t/t. :^4-S8J)SIS6JKsgizj;^t. IS 
♦SO) ^ AiJgJdi * IZ R 1 E T o C fc 

iz. ^v^^}\fvm<y>R I E^x-t;o)pe^:&B&it^^^ 

tfiira^, rt^t>i5. 9fe^-<D^avHt4<D«fe^b;£B&iJir 

CO 1 473 Siblz. » i~»8a)||J5tJB5MlzfcL>r. 
"ii tt-f K ^ 5 i i: IZ i y . u tt- ^ - a 



[O 1 4-83 ^fc, » 1 -»8(0S^J5feJB.TMl3*iU^T, X 

u»c ^ < y V - ■ K u -f vwis ?&i3!m L/=<i^. 

CO 14 9] Jiie^ I'-^BOSgMJ^nllZfeL^ 

CO 1 513 ill 3-m^ 5li. 2ts:5e^coS9 0)SIBfiJK 

^£fc. (a) ~ (o) , (a) Re/ ( r) liftffffidl 

CO 1 5 2) tr. lill 3 (e) IZ^rJ:dlI, S'Ua 
V^tJi 1: O 1 0)^:&O)EE|Z4 n m$iJS(0;?^ (D*hl^fb^ 
TO 2,:£JJ$;5Sr^. f-COfi. »KftK 1 O 2±|ZCVD 
J: HJ. J9 * 2 O O h mlijecor* U □ 1 0 9 

CO 1 5 3] JXIZ. 1 3 (b) IZif^rctdlls 'JVC? 

1. O 3. l*KfbK 1 O 2.Rlf U □ VStfi 1 O 1. :£X 

CO 154] *^.|- 1511.3 (c) |zS^TJ;5lz. ?t^'J 

t^'j u 1 o3Re;*^ ij q">StJ5i 1 o i oSiii L/dffi 
lz«^gJfhK 1 o 5 ^m^t^. 

CO 1 5 5] t<j>"i^^. m i 3 (d) izi^rjtdiz. aifjs 

T O 1 T O 4^gJK«fiUfeEilZ. ^^'J 3VKfhR 

1 0 6$CVDi£|Z^yjgJCfi U. 0 4:£->!J q.V 

MPiiiZcfcywjer^* cowjei*. ?jtu->'jq>'^i 

CO 1 5 6] »^|z, 0 1 3 (e) lz^rrJ:dlz, .I^U*/' 

U H 1 O 3 0)S£ti LTrffilZ^^ft^ 1 O 7 

U ^-CDilZ. J?ar1 5 0nmfiJS(DS i N|R1 0 8S 

1 EjjiS^mvr. ^- hiEttft5Ji^Jdi^:h^fSJ3lZ^S 
T^S i 1 O 8(D^:£S(S^^. t^l^mOS i N 

Kl O 8^R^.^r-&* 

CQ1 57IJXIZ. 1311 3 Cf) |Z,T^T<t5lZ. S^ral 
<bR I E5!cU*ttC»i hX*ii5PV>7|ZJ:y. «*KfbW 1 
0 7 a3S£ti25^ft^^T5>* *e) IZ. S i: 1 O S k*^ 



3 1 0 3^JLy^yaT^. 

CO 1 5 61 tiHiS, 3 (b) IZii^n^ilZfcL^r. 

j«.S5l O 4:&)P5^-y^-«|Zjgj56LrfecJ:L^ 5^25 i O 
4^ CO)J- Q izjgjdi Lfc©^. ±5211 L/zIIS^HfifirS 
Cdzj;y, 15114 Cc) izinrJ:5lz. S'UqvRT 

O 3(J)«jig±IZ?n U VUZl 1 O 3 ftSSSSr^* CO) 

j:dJii:mu!yU3VKi o 3lk^l^'^f- f^gk<£^/i: 

o 6cbl?J^±lzSST^?JtUS^U dVKi o 3a):g:r6i 

CO T 59] f:0)fli, MT 4 (h) IZj^r Jl5IZ, ^f- 

hx->e;:5f*iir^fcfiDiz. /rxU-:^u zi^'K i o scoij 

□ vKftK 1 o 6 a)i?J^± iz^sr ^ /t? 'J V U a i 
o 3CD^r=6SftT^* *e)iz. ii^jsi o 1 iz« Lr-f 

O T.T'l^i/ay^MsSiL. 3Xlz. c v D$Slz J:y s i N 

K^JKiifir^- ^i^lZR r E^SfTd CtlZJllJ. (114 
(i) izirvTctdTZ. s i NK^^r^U-^-Ua VK1 o 

3. «^g^ffc:K 1 O 5; MKftK 1 O 7. ^Cf S I NKT 

0 BO)ia]ffi|ZO)^^iS|Rdt,|r^S^^^^ S i NiBJS 1 1 

toieo] co)^*r. -f:tVjiA«f=idcklzj;y 

J: I** ncfc. sfei^jiz^sL^Ttt. ^rMt:r^xiiiz^^L^Tx 

^:^t=lJs xc7;^7^vs' 3va)^"i^+^r& ^£ 
±iEllJS T 1 o tt. v-:^- H ^-fv^Sk'tf-> 
COT 6 1 ] ^xiz. -i^x hjjaiilzjzuiiai U/zM^KYb 
^T 0 2:£R|^ir^* ^d)^lfe. mi 4 Cj J |z^rt<td 
iz. cvDi£lzJ:»J?t^US'U:i 1 1 1 ^JK^iir^. 
*e>|z. H 1 4 Ck) |ziT^.rj;3lz. CMP^5S^||•t/=li 

u h r X y oim^mi^ r ^i^ u u □ 1 

T TS^*l.fbr^» C<D^«fbli, S iNK iosSz; 
iiJSi 1 0 65SaiT^t Tf=f3» JU±(DJ:3.lzUt. -^f 

1 T 1 T-\m.r^. i:a)?t^ u zi 1 t 1 o)^ 
ffiizij, x -i^?vc?;^h ■i'/^- t LrfflL^e>ti4«^iSfb 

CO 1 ©21 f:(J)f$. D 1 4 ( 1 ) |Zirr«t5IZ, t-^y 

h y v»55; sfflL> X y h X ">» ? va, 3 X 

^Vi?; SElvttR I Elziy, flJSi Toa>-SB3Si2/s 

1 T 08%e^£r^v 



CO 16 3] *iblt. ?ttU->U3VKii ^(J)^m\zm 

[0 164] MZ. HI 5 (m) \ZTT<rJ:oiZ. ^^UV 

VK1 0 3, 1 1. l^tFS i N 6Je>35i:5>ilJS 1 1 o 
^^7.0^hTml^T. t/U :] VKfbK l O 6(DSiiiS5 

CO 1 6 5] m 3 (h) izs^.rjtdir, SltSi 
^JSSKT^. ^^^I=. 015 (o) izmrXolz. CM 
^fTd* ^CD^iHfttt. ->>J31^KftKi oeftisair 

CO 1 6 6] JftCfe. la 1 5 ( p) ir, 1^1 5 Co) \Z7fi 

S-U 3 1 1 1 "^«J5ll ? tx. ^- > ie» ftiJKrf^ ti^ 

?|J3li?nU->U3:^K 1 1 3rWJ5fi-*txTD^* JXIZ, 
?nUS''J3>Kl O 3, 11 IRCFI 1 3|Z3cdL,rf3]B^ 

^iltiJAgJi t*^ c t iz J: y X >p 5^ 3 y^j{^s&t 

CO 167] l^\Z^ {5j 1 5 (q) \ZsritJi5\Z. C oSJs 

r^US'U^ 1 03, 1 1 1, 1 1 30) 

>"K1 1 4Z|il|jS 1 1 .0±|-fcj^^,?tl^=«^ii. CM 

p lz<t y^ffi/£«d»:jzw jsr tiK J: * +ilz J: 

iijsi 1 o±izB^fiS#tifcS''Jtt-f h'K 1 1 4$s 

-SlzR^ST^CtAiT^^* m^li. ill 5 ( r) \Z7r^ 

TJidiz. utr-f K7n t;^^sgMT^Miz, ^^u-> 

U3.VK1 0 3, 111, 11 3^mm\ZJL"^^JS':>0 

hZ. faJH 1 1 o^?t^ U->U □ VK 1 03., 11 n 1 

1 3 iz w L rsgai ? tlinii J;l>» 

C0 1 6 8] iU±ii^Vfc<i:dlz, *3i?Ba)SS QOSiafiJK 

MO S FET:£JgfiSr^Pg|Z, V-X- K U-<Vf|i3fti 



ST I ±|ZJKrf Jtv^Cfc^B^ it r^Ci: 65^65 fcJSf 
3:iz. :i^^mmm\zj:.^t. st i^Sifilz^U^f- 

CO 1 6 9] 3>ciz, 2|s5eqBo>SS 1 OdJSgfflfeaMI^-^l^T 

2tEig)56Jg5Miz^Lvrtt. aiftoMosFET 
%m^\zms&T^m\z. jr. ^mo s fetov- a= 

IJI^ U-f V^<5i:mo)MO SF BToy- jK$:tz\t H U 

-< V^>Si:a)^av&^SW. SELvliJi ^MOSFETtDV 

CO 1 7 O] la i 6-11 1 Biz, 2ts:ieW0)SS 1 ptDSejffi 
]^!i£lZf£:^^12^^I^SO)$l!3£i:fi;&ffiB»6^lZif^r. 
T. ±Ji!l Lfc 2x1 y 0)lglfi*fs£5ii 1 6~H 1 8 ^#BS 

CO 17 1] S9CD^SCJI^al.a)(11 3 (a) — 

(f) RC/lilT4 Ce) ~ (I) \znSiLXVimLtz<J)t 
fs]Sfl):^i£|Z<tiJ. 6 (a) -cull (b) IZir^TW 
iS^f#5» Hi 6 (o) \t. Ell 6 Ca) d)C- 

C ttHZ5So/tWrtllr3a mi e Cd) jj. lil.1 6 
(b) 0)D-D' «[|Z;S^/-rlyf0B^T35 6* 
CO 17 2] JXIZ. ^9CDSeB6?gSl.a)ISl 1 4 (j) - 

( I ) \zm Lzmm ttzo^ k:mm<r>x^^^mmT <b z t 
izcty. 016 (e) (f ) izif.rfiiis=£t-*i?=n 

C0 1 7 3] ?-(Dflk, 017 (e) (h) Izii^rJ: 

^ML^r u-iyj^ 1 20izr,gD55^?Kjdir'5, 

iz. iia)Us^;^ KK 1:2 o^v:;^^? LTffli^T. ?t?U 

->U-3Vfel 1 1^->'JZ} VSftK 1 06j^5S£lir^ct 

dizR^^r^v 017 (e) '^zf^ (h) iz^7^r¥ 

J5«^^tS(D^E0^. 0 1 7 C i ) RC/ ( J ) izif tlf' 

CO 17 4] »:iz. 01 7 Ck) a IF CO lZ7prJ:d 
iz. MiKftKio5. ?ttij->U zi vfe 1 1 "yJSiUl^VP. 
hKi 2 oisy':;^^? fc LTfflL^r. r. i e-x^izj;^ s 
i Nfaj^i ^ o^i^y^ydT ^* s iNiBj^i i oli 

iiir ut,^±lzR^£r^)iBSli<^L^• si NiiMi 10 

Coi7 5]^>:iz. us>:;^>Ki 2o:s0^sr^i 
^g£0SgSSJg5E.d)ij 1 5 Cm) \zmLzvimLtz(j) 

^m^a)-f5'£:\ZJ:^J. 018 (m) RC/ (n) |Z?f^T«l 
(n) - Cq) \ZmLTVi^^LtzC)t^m^i5m\ZJ: 

018 (o) RLf (p) iz>T^.r«i£=&i^n^*\ft 

^. ii l:8 (q) ( |Z, 0.1 8 (.0) S 

e/(p) IZjf»^#iS*tiSKiSO)^EB0^f-*l^*tii^T* 
CO 17 6] ±iit; L/z:^i£^CMO S- 6 t r--tJ|/« 

5gd> s R AMCDK^Slzififfl Ufc.M^JUTlzif-r* 



CO 1. 7 7 ] (51 1 g—U 2 3 13. 2ls:5e^(D^ 1 O (DSgffi 

CO 1783 tr^ »9 0>SI)56JK5SIIfcL^iriE11 3 
(a) - (d) l-KIUTiK* tfcXJi^SeSfiUr. 13 1- 

13 3. j^if^^^mm rs^hmB&^txzi^^* 

CO 1 79] JXIZ. (12 o|zjf>rJ;dl=. ^->ig»/^ 

IslSS 1 5 6 0)NMO S t PMO SO)^f- hieU^JglS 

cd i 8 0] =tMiL mz^ \zmTJ:o\z. m-^^tmn 

leiK 1 7 oizjsDTtt. S ^5fe^a)v-:;^ - F 

Ktt l. 5 9i:. 2fe ;5,5fe:f(T)V-J^ • U -C tfti! 0) 

3fe^(j)'tr- h^e fc^sjsr^JSi&fieu i 6 o t 
ii>i5i < fcfc-tfe^JK/air^fcfiDiz. ^idIz v@m±cDBe 

JSI1B2. atfV + Zl V5C7 .hr5ls| 1 6.3 0) 348-?^:^'+ 
CO 1813 CCT?. ^22|ZiT^rd;5lZtJl/l5]±(0|g 

i&^f7d«^. Iil2 3izjT^;r<i;dlz. ±Jg|zJKJ5fiT 

v-tt 1 6 6^i^-Jiizfl$jstiT^ci:Ai°iagrs u 

CO 1 8 2.3 lU±ii^t/zJ;d lZ. 3ts:pgQBa)» 1 0(DlgJ56 

Jfeag|zj;^t. % $Mps r ETCDV-:;^ ^ K u-fv* 

^>MO SF ETtDV-:;^ • K U-TV^StVfibCD'tf- 
ffit^JgJSr^iElAi:^. -y- I^KttAijfefiS^ti^Jglz 

r v^yvmcf)±B^^'i)^mzit^t 



CO 1 8 33 5XIZ. 2ts:5g^CD^ 1 1 (DSISfiJ^n^lZOl^T 

CO 1 843 US 4— 112 7 ij. *5ea«(o» i 1 CDSefig 
C0 1 853 112 4 (q) izi^r<taiz. 

VStJS 1 O 1 (D-:f5 <y)m\Z 4 n m^iJgO);? ^ (D«*KftK 

1 0 2SJK^r^, j^tis. M^KfbKi o2ii. mm to 

1 <D^tB^f*3ir^/zfiD. R£/^SO)X^ilZfcL^TX•:^^ 
V h -y M - i: L Ti^ffl T^fc «^)lZg:l^ ^ CDfS. 

«sKfbK 1 o 2±lz cv D^iz J:y . i^ar i S O h mfi 

jaco^^u z\.ymm ros^msJir^. 

CO 1 863 JXIZ. 112 4 (b) \Z7f<TJ:o\z. Uv^? 

1 0 3. N^i^ftK 1 0 2;5ic;^e^Uq vl5tJS 1 or^Hy 
Lr;»29 l o 4:5fi^^r^. ;IIS5i O 4tt. fifet 

*^^fiiizmA^)tV'5)^ 2fesgffi^isiz*iL^rtt. j»3»i 

0 4:£Jfi5^-yS-«IZjgfiJ6r** *|S)|Z; 1^ "J □ VHtfi 

1 o 1 osai LfcEizwxg^fbK 1 o^^m^t^. 

CO 1 8 73 ^-tDfi; [12 4 (c) izfsritdiz. istjs 

1 O 1 (DjSSS 1 O 4 :£JKJ5J U/zE±|Z, l/ U 3->^fb^ 

I o e^cV Di^izj:^?^^^^. i o 4 ^->'U 3 v 
Kft^rSi^>j2i€>* ^6lz. !yU3 VKft^ i 0 6^c 
M:Pi£.!Zj;i'J5ffjar'j>* CCDWJBIJ. S"J3>SfbKl. 

CO 1 883 5XIZ, qv^ftKi o sacks' "J :3 V 

KftKl0 6±|Z. (12 4 Cd.) iZinry^^-VCD-^'U 
3 VKfbK 1 O 8 :£ 3 O O n .m^iJS 0) ? |Z Jgjdi T ^* 
C CTS-U 3 Viefbt$5^mLv/zJl^ li. 'J 3 VKfb«5 

II 3VSfbK 1 d 3|Z5^ Ur+^jy:X":^5^ V^?5S 

u 3vsgfbK 1 d 6 (D^.£SA5jaiij^ i^-g 

3 VKfbK 1 O 8 i: ^-U 3 VKfbK 1 O 6 t CDraTIZ, X 

CO 1 8 93 5XIZ. (12 4 (e) (Zn^TJld lZ. U 3 
VS^fcK 1 O 6, T O 8 :£ ^P^O t U V U 3 VSftK 
1 0 2:£X.-^^'V^?;^t^ "^yS- fc LTfflUt, R I 

iz J:y s-u v^ftK 1 o 3^%-t5^±"j^vat^. 

^o>i: )E5^-vV-:y;a))g2Pi 0 4rt(Dt^U3 VKfb 
1 o 6 fc?itJ5.i o 1. fc <DPB^lz|^. U 3 >SfbK 1 o 



CO 1 9 03 ^(DfSfc. U I] :/'SftK T O 2.0)g£ii25S 
#7 SfflL^ i -i- > X V iz J: U R^.^ r 

eaiffi±i= u 3 vsismx iis&m^i* 

e5 ^= S'T JU^S 0)5S iz 7 -r t h s3i^<D ^ d 

f-*\lz}^L. *§gMJ^!i^.lzi3L^r.li. 

10 1 <7)saiffio)ii^ja2Ptts I timtmritizi>^tz 

IS Aiy U id 1 3 o^. «»Jdl:#?&^ t^ttta 

ISaS' U □ 1 3 OCO^EIZifeKftK 1 3 1 :£JK 

[0 1 91] ^>ciz. fga-^u □ 1 3oiz^7rv5iA 

iz J; yiS^tt^ Wt^j^jiA * ^ iz}&t$rb^fi 
\d^:^ Vv ih^m\tiit>^J:i>* ^^It:. ^Lt. 

T^vs^ s-y^m^t^^-^\x. -r:t:y;iA^fT-5Tx^ 

JgJStl * IZ t CDilJS X h X ^ V IZJs 

y X 5^ V {7 U - h a)jSL> B P S G^^&ffl LvTJl^fiJir 
*Z t IZ J: y . g^raltDX-:; 5^ V^7SQll1ri9J^^B^^r 

L/z65^r, s/U nvKfbKi 0 6$ 
iSSiJIZB^^-tiriZjSt;* ^W«3ifiJga);SL>ffigfe?l 

giL^jStefb5SjgA5ifeSr& L^=d5^r, m^-^u^ 

fl^Jdir ^rz«Da)>f :^ VjiXtJ^t^fb t^f7 ^ rfe <tLv 

CO 1 92] ^\z. 112 5 (h) lz.^r«l:3lz, cvb 
iSlZctHJ^-nU-^U H 1 1 i^fl^rfT^* i^^):|z. (i 

2 5 ( i ) \z7r.r^o\z, CM pj$?e JtTzii u-y:;^ h • 

X ? y V:; {7im$ffl U> ZHX U U □ l l l 
it,T^. C<D^*lfbtt. S'DUVK^bKi o sfti^air 



t iz<t»j. ^- Y-^t^^ms&r ^vm\zt^j^ l/=;»2p$ 

JgJ5lir^>i:fc6i°Ifi5i:<i:^. 
CD 1 9 33 =tC>itt. Iil2 5 ( j ) iZmr-t dlZ. jTvU 

vK 1 1 1 i: urfflUT. r i e^s^iz 

qvKfbK r o 8 r^. 
[0 194] ?iolz. l«]2 5 (k) |zif>r«t3iz. S'U 

□ v^YbK 1 o 3 a tf/i^ u u □ 1 1 1 ^^:;ko t 

LTfflL>r. R I Ei£^|ZJ:yS'U □ VKfbKl O 6$ 
[OT95) »:IZ. 1125 (1) IZip^TitdlZ. S?IJS' 

unvKi 1 rj^umsiitm^ o^^^TKO t x^zmi'^ 

Z. R I EX^|Z j;y->U □VSfbK 1 O 3(DSai25^ 
3 t U -yj □ 1; 1 1 iKDTBlCDX v:;^ vC^SjRl±Ai 

^+idrs R i.E;£f7d*!izjrvU->u □ 1 

I 1 6^EBlzHK§9fbK%»$jdl7^* z.tiiz«j:i'j. 

[0 1 9 6] JXIZ. (312 6 Cm) IZfnrJidlZ. «vKfb 
K1 0 2$#:7->'S^5fflUrMi ^i=>lZ'if- hrg 
»fel 3 2:SJKfiSr^* -^f- 1 3 2 tt, fthKfb 

iZctyj^jsH brfe^<. cv Di^^fizj-yji^jrt LTfeci: 

II >f- hJfi»K.i 3 2±lzy^iJ>?jg^Jgrf Lfc?Sfelz. 

W^ t 1 3'^ms&T^. ^ tz. hJg^K l 3 2 :£JK 

U 3 1 3 O (OX V ^Stl fiJ) ^ C t fliT ^ ^. 

2«JBjdir ^EfiWlztTd c klz J- «^ ffi^ORffSd) 

[or 9 7] ^i^lZ. 112 6 (n) iZyprJlolZ. ^- 
hlgJ5K1 3 2^JKj5liT^MlZ^?f V;iAi£^$fflL^r 

^l=g«jifijga)^c^^-f ^^Jbp^^ 1 3.3S^fiii u isur 

S*RX l^$*S'-P Jl/J5S^s£lZJ:ys l 1f»S i -G eOJe> 
1> ^ 1^ ? jiniiS 0) MO S F E t ^ i: ftir ^ 

ciir; ±seisJxx e5=ts'-p^i/j5ti^tDP.?iz, ?j^u 

t/Ua 1 1 1 ±lZfc S i i - Qe A5xe:>5 ^F>> 

Ki T 1 ^x-y^v^^r-spgizPiBSizE^^^ti^corw 

gitli^Si^^iU. ^Cfc. ii2 6 (n) lijgsa^lC::;*: 

cot 98] *|Zi 112 6 Co) lzir>r<tdlZ; WK 1 
1 3 S CM P sS-E l^ li U 1^ ;^ > X /V ^ 



CO 1 gg} f-o)?a. 11126 ( p) lz^f*r*tdli. e^U 
avKfbK 1 oe. i i 3. ac^-y- hJgSKi 3 

WR1 1 3SiSft*'e^^i:'5i:<igfts'U 3vR i so 

(D-if-hX-i^ySlSU^Tr^CkftiT^** 
COSOOi MZ; i]2 6 (q) iZinTctdM, S i N 

R 1 3 1 #7 •i'iSffl i^rmt^tt F 3 -r x y.a\z 

ft5T§-&* t/w. (512 5 (e) CiinTXfilZiSUvrlSfi 

L\ * *D i::s:ttft (Dfc «i) <j)T z - ^asr C fe Iz ct U , 

m2 e (rn) RCf (n) IZBd L L/=«^.{5!iil^^^ 
[020 1] ^CDflfe. 112 6 (r) |Z^f>Tit5lZ. A I 

CO 2 02] iu±(DJ:dizLr. ::}y^-yM 
C0 203] Sitz. :kktm^AzJ:;bt^ 

• 3 >^r-'?^0)MO S FET^fBlBSlZJKjiSr^PgiZ, 

^MO SF ET<DV-:;^^<^i:fttCDM.O S F ETO) H 
U-f V^tS t (J)^^6^mn. SEivliJB ^MO S F ET 0) 

^JUtiz=tt^r^, 

CG204J Jtr. 11126 Cq) |Z?f.rX^l^»iL7= 
fife. 1127 (s) |Z5SrJ:dlZ. H?;^hR 1 3.6:£Jig 

.fit" u> cti jz u V 5 7 -1$ w^mvf fjgDSP 



^1 1 o^f^.iEr^* m^r. e^u □ v^rhRi o 

R I EJ5?8^?$^l^TfSa vU 13 VR 1 3 o fcSll^lBj l; 

is,$tUi^J:o\zjLy^y.ar^. cd)x>^v 

as:\ts firji3jsg**i^»Etta)i9*iz09« u 

L /bO) <t y t. X v^^a umzWi'^ l> t J: 
C0 2 0.5] :!Xlz. Ut^:;^ hR 1 3 e^^ST^* ?^ 

(512 7 (q) atf ( r) iZijir Xli^Slfflr ^ C t 

|z<ty. ©27 (t) |zif»r¥>5*t^^S=£f#^>Ci:65t 
CO 2 GB] IU±5T^ tfc<fcdiz, stESeMJgaElZct^fc, 

K ^MO SF ETa)V->^^fiBfcfti!a)MO SF E T(J) H 
V^;^^t£Jt /cli K V^<ibfii!0)MO S FETdXf 

CO 2 0 7] ^fc. isgJSfiJKSglZct^t. >r-h^t£J: 

CO 2 0 8] tr: iii2'6 (o) \z7nTxm^^M.rz 

'l^s 1112 7 C u) IZjfvTctdlZ, R I E•EL^lis HSaJi 
^SST^tlZcty. WRI ^ s'^Jiy^/^yOt^. ^ 
|- 1112 7 (v) lZif>r^dlZ. S^U aV^ifcR i 3 7 

^Jgjsili U CMP.i£-ELv:|i Ut/PihUy y 
1 ifiJgair^jtrfTd. 

C0 2 0g] ^-CDfSfe. 1112 6 (p) ~ C r) iZ.T^rXfi 

^i^js^rictizj;^. (12 7 (w) iz^f^r¥is<*^s 

CD^^S"J q VSftK 1;3 7 ^JKjifiU/=¥l5»a^SlZfcL^ 

CO 2 1 d] 1112 7 (k) izfcivrii. (112 7 (w) iz 
^sTMO s-F ET(J)±lzs' 'J:i VKftR^(J)5g8iR 1 3 

aziijKfiS^tiTi^^* ccDrgJSRi 3 8iz. v-;^- H 
u v^s t a)mJ5 ^111^ <^)izriaa 25 ^jg/air^ IZ 

11. ie»Ri 3 8±|zUl^j% KR @ir1ir) %7^Jdi 
U UVa7 7<-«W^mAiifeSd53a ^» ZZ.X-. 
mX\t. ^SiS^I^^+izrtifli^U^ i:. -Sr- h^Si l 1 
3d)±:^lZftfiSr^$g^R 1 3 8fcri8Q*ta^Ct6i3i 

^JSi 3 gT=Sfi»)iit5i:. -li- h^fii 1 T 3 tv^:;^^ 
H l^>f vli^i 1 3 5 t a)rBTi:=^^6^SJ§65ir -j-ti 
izjsf.L. (112 7 (x) |zff>rJ:dlz. >f-h^Si 13 
J:IZ<D*->U Zi VSftR 1 3 7 ^Jgfifi ^f- h 

l 1 3|i->U3'VSfbRl 3 7rMtDtlTL^^(D 

BaosB^^jB i '3 9^filfiOJA^rfc'^^-:h«^£ 1 1 



fic^ fb ^f7 o /=. ufti u •=) . u tJ--^ K ^ffl l> ^ c 

L X U a: 5^ < H V - ;^ • F U Vflf JS ^«fflr ^ 

COS 12] 112 8SC;il 2 911. 3js:pgqflO)»1 2(i)S| 

is. (Sl2a&tf(il2 9l3^l^T\ (a) — (h) ttlWffi 

IilT35 

[□ 2 13] ^T; ^9 0)^J5ejgr5|(J)lEI 1: 3 ( a) ~ 
(f) (e) -(i) liKl LriK^^ LtzCQi: 

|5]« CDifi SI^Bfi T^* tztz <t< U ->U □ 1 O 3 

[0.2 1 4] 55511. .IS1.2 8 (a) IliSrct d IZWK 1 1 

(b) izif^rctdli:. CMpj5?e^:&fflt^rwK 1 i 1 

[0 2 15] tO)fi ^28 (c) IZinr^MZ, WK 

11 i.=6v:;^c?'4:.urm.vr, 5i>ftji/X'i^5^vi736L> 

liR.i E!i<i:U. ioa)-2a^LFs i nKi os 

^R^^r^* cot 5. i*K.fbKi oTttx^iP:?^^^?;:;;^ 

10 2 16] ?»=).|z. 112 8 (d) |z^i^r<tdlis -yiJ 

□ VK 1 O 3 5X y -i^ OT^i ?K US^ 

U3 VK l O 3li. -y- >mffi?^vi^US'U 3 Vfc.y 5^|y 

iz. m^e (e) iziF^ctdlz. wKi 1 T. ^\m.^ i 
p. U U □ 1 0 3^ ■^:;kO LtML^r. u 
i3 VKfbK 1 o 6=^a)X.-:^^ v^^tT ->U q VKffc 

Ki o B<j)5^£tt. ^r:^ii/X-:^-:;d3giiiL<#:t^l5JS 
iz. r ^<£4o«»^S(^fk^ 1 o 2 a>iiM;!)>S£b.L<£l'^ij«2: 

C02 1:7} 5X:lZi 1128 Cf) |Z^T<fc5lZ, A I.K 



1 i3;&j5li«U CMPiS^^fflLvr^tlfb^tid* i: 
L^^fl^lZAiKi 1 3^lgrfrt\li J:l>. ^tz. CCD^ 

»i fbtt. u 3 vKfb^ 1 o 6 ftisiti r s a Tfi a ♦ Ju 

[0 2 18) 2tEgi)5fcJKSg|zj;^i:. SSiooSIM 

J^aStm^lZ. ffl$l(J)MOSFET:S^rfT5>Pg|Z, 35 
SF ET(DV-;^^StftiJ(DMOS F ETd) K U 
^ V^<Si:(D^av6t)ig{fi. ^MOSFETCDV 

U-fV^ffifcftiOMOSFETO-Sr- 

PiT. 1^12 9 Cc) Ch) 5#P.SL«65iblKqBT 

CO 2 1 9] ^r; ±ai L/b:^i£lz<tyi5)2 8 (d) iz 
mr«5S^f#^« OfJclZ. 02 9 (c) iZinTJtdlZ. U 

«^ttlzrad29=SJgjdi:<&* tfl)f3i, S'UziVKfbWro 

6:&X-;»^VC?::^h t Lrffll^r. W.KliI 10) 

X-:;5<^V^/^f7 5» Ifil^r. S i Nfliio><i:^flJ^ 1 1 o 

u u 3 ^ o3t aai^ us * t <£ r x 

C0 2 2 0) jxiz. v^J:?.Y^m ^ 2 o ^Rj?i^ Lrz^s. isi 

Ct^lzj;>J; .1^129 (h) lziT^rJ;di::. «SjO)m 
6sF ET0)JKjdii:. WilK, ^►MO s f e x d)v- 

j^mffitfcli K l>-f V^^ kfii3a)MO SF E tCD^f- h 

[022 1] ^Xlz. ipe^o)^ 1 ^a)^fitfl?^lB.lz-:)^^T 
l^^^«r^♦ :^935ie/^i 2<J)5gJ5CJgflg|Z2feLvini. CM 
Pi£ ^fflLv^z^lH Ybifi^ ^ ti.t= 4% 3 HSififi Lfc» ^tv 
|Z«L. 2|i:SS)SfcJK.Tg|zj;^fc. Ui'.v^ h ■ "J-feJ^ISW^S 

ilk iz«t ±ie^*iftxji^ 2i5i r§ c 

°I.flSk<£^* lUTlZ. 113 0:£#B3 L»iCfl5^IK?«:r-5* 
CO 2 2 2] fel 2d)S^B^JK.Tg|Z*5t^T:li. Iil2 8 
(a) :fec/ (b) izir.rXlllZfcL^T. ^f-Me«p5i3 
JU^(J)f^«ft5^r*J6S^+\^J:dlzW:Ki. 1 1 ^Ms&L 
fz^ % 1 2 0)SeB6JK'5£tt. C(DWK 1 1 1^ v'J^C? k L 
TfflL*TS i NK T d8d)X->^V^?:Sfi-DTLv^>» ^■ 

tllZ^ U. :3t5:SlfitJKSglZi^k. WK l l lOf^SHy 
IZ. Il3p (a) iZifvr ctdiZ US?;J^ 1 1 1 AftS^ 

[0 2 2 3] r^S.t^'^. J^r, ^9a)^fitJgfi|0)[5j 1 3 
(a) ~ Cf ) aC^Iill 4 (e) - ( i ) lZfki:LTsi£^ 
Lfc(Dklll«CDXJi^^ffir^* ^c/=U ?nU'>»J3V 
K 1 0:3/\CD»**tt^8tt*3 0) H - tf V^/a tfiSttfbtt. 
013 (a) |ZiSrX«iO)flfelZf7d. 

[0.2 2 4] :i5^|Z; I513 0 (a) Izfr^J: d lz Ut^;:^ h 
K1 1 i A:&^jii£r^« "^0)^11, il3^S^>fi^'lzMU 



1 A^^j^O t LTfflL^^C t s I NK 1 08 

.[o2 2 5:i ^isiz. ^tQoms^mmz^i^Tmz'B 

(d) Rc; <e) l-KILTlHft LfcXilS^SgaiTi* f- 
|Ziol;Nrli2 8 (f) llfMlLrltt^ L^rXli^SISfir^ 

[0226] 2k96]!ifijgaSI=feU'rii. ^9. 1. A 
tfSSi 2©S6fflJgSgfcli*tty. S i NKl OB^±v 

"IBS i: 'tty . 3;:^ h ^igsfir^.z t^iioiegt/d:^* 

CO 2 2 73 1K\Z. ±ge3Si9~S^l ao)SgJSfiJ^agl=«ii 
-S* ^3 1 (a) ?2ie/ (b) li. 3ts:5g^a)SS9- 

C0228] 5S9-^ 1 3<r>m.mM^,\zx^k. v-:^ 

2*i5Wa))ff2S^JKjdir^i <£io. Ii]3 1 (a) |ZS3L> 

R1 liV-;:^ • i^^V^^h^^^ti^^m^^^ 
U R2 lt>f-hfieiAA5JgJ5fi.^tl*?^i§J^n?U R3 li 

CO 2 2 9] JXII. Ii3 1 ( b) iZirrJjolI, f^tl.* 

ticDiSS?^. 7;^^?f*»4Mi. "caiit^iAtj, 7;;^w&iyi 

CG 2 3G] J^)l^3^^^?^K^v'::^C7t 
Lrm*r. f5<siR2 ii)R2?^J?$fitiT^» z.<y)^o\zL 

ti^wisj (llii^-tlT) r.4«i!»5a*^, .*^IZ. ^ilfbX^i 

CG231] A>v-:^- KU-r 

v^islzfflL^^^^^^f^^^i^r^ ^^i^tt. ±iexfi^ 

tt^r.S«Jt)iA^^, *6:lz^ilfbX^t€Se]5fir-5>^ JU±tJ) 



CO 2 3 2} co)J: dlz. 2fc5ga«0)^9~SS 1 3CDSeS8 

fci^Ttt»»Mi iz/itus-uavRifw^f-ti^tim 

^1 3 Obsess J^ft^.lZfclvt:li. It 

^ V^4£%p]iH||ze«))A4^]^jdl L^=. 
Cb2:33] ^tz. U^7hLtz%^-^%^ ^ixmmm 
iz<i;^ i:, 'J-TK- h* U V^ffiO)JI$rflz5t4: o 

IZ, ±ge)«2?rtlzji$jdl*ti^<DT. Sf5 9-55 1 3 d):SISfi 

Jgrfl.lzJ:^i:, ^B'5'IZiKWUfcaimoffilZ. 

0)1^ JSC JKag I Z ^3 L \ r Iff qfl L /!: 0) i: PI « coja m ^ C b 

to 2-343 ±jili L 1 ~3S 1 3(DSeJ56JKfi£lzmvr 

JUTiz, cd)J:dlzt«rfr^t:fclZii;U^r'5>SftS 
iz m3 2 » lil 3 3 ^#fls L tutiy^ ^ U i¥Jffllz 

10 2 3 53 1^3 2 (a) \t. Mp S F E T <D?i^ * (DSi 

iS:^i£.^ffiBj6t)izisrwffil5]r^ I«I3 2 

S FET(D$y>£^%^«!Bft6«||Zjrcr^lBliT«. <j: 

• H u r ^ MO s f e.t ^sijsr i tzi^ 

CO 2 3 53 113 3 (a) (b) IJ. *tl? 

tllil3 2 (a) (b) iZ^nTMO SF ET(D?feT^^ 

aB,?^i3=05'S 1 2/ 3 - h ^ - K k ^mm^7ikr<? 5 7 t 

CO 2 373 113 2 (a) IZif^ridlZ. 'lil^\t. mB 

1 01 (DS:m^m^\z^±\zm&>]^^t\^j:o\zm^^ 
wji/jctiSiSizjtystjs 1 01 lizfgas^ijavK 1 3 

o:gfl$filiL^«^. IS^S'Ua vRi 3 0l;ttS:^Mz& 

1 ^ 5 O n. m fc L ISa U 3 VK. 1 3 O 



ifellZfe 50 n rnfiJSjsS^ LT Lad* ^CD/tfiD. 113 3 
(e) |ZrnrcJ;5lZ> #i^^fi8fiJ3T O 60)41 d1 « 

HSfiD. "lidl $0, 1 prnJUTtU/z^S^IIli'^SJiy 

r ^ M o s F E t PbIts^ 3 - h U r L3t 3 ♦ * e> 

CO 2 3 8} ^tii::^^* Us 2 ( b) izn^.rJz d li. 

3-Hl*U«L^. r<t:b6. (iJ33 (b) \Z7jkrJ:o 
iz. *^^fi8rW 1 G e arn d 2 « d. 1 u ma rl^ < 
Lrfc. lsa->'J q^'K 1 3 oa)J?.? t2 iztfc^iT^C 

fc3y:<. SL^^st u^f^^z t Air ^^cDT-js 
CO 2 3 9] ^^s^i^^siifcLvriewiijo. 1 m 

mitm o)iti lijgfijj ^ ti^ c k 65^ 4^^. £10) c£ o fj: 

iCkftiifcSTfc a/=, H U-fV^ffi 

fg^Sfit ffc^SliftT ^ tz(^ IZ. tie» 0)S:? « 5 O n iriJU 

CO 2 4 03 CCr> J? ?5 O nma)V"J tl--<. KK^JK 
fiSr ^B^IZ. mi 5 O n rnliJg O);?-* 0)tSa^U 3 
3{>5jHfi^t\^* U/=6i^Ts 3 O n mfiJg(D)^l^lS^^ 

ttt2 ^5 On mJUJ-k-t^CkflijU^-C 
Ca241] tft>U<£fti!o. itidl :&0. ISgmfcL 
tz^-^s ?if*«m^ffll>rJ? ? 5 O n mtOJgas^ Ij H V 

Ki 3 o:&jKj5fir'5i:. ;s;u*sa y^f^^ ck ft5t-$ 

CO 2 4 2 ] cti *ig5«<j)^ 1-^13 omm 
mm\^^i^^ t^^jafjii. *T-^^a8?5^i oeoitf.d 
2 R^}£ft->U3 1 3 0 0);?? 1 2 iz«^??Ljy:L>- 

Lih:6ioT. *SaUa)1gT=&^r^C:k/J:<, m«JS 

[0 2 4 33 ^^dIz. ti*<i):^5£^;mivfc.«^. v-:::^ 
^^^as/ K u^v^^^^Bsi^dtiiz^jdir^te^. ^ 



>r KlzttKT,J:U}5}it^£0)lSiNW. AU RcfCu^O) 

3o^m<MB&T^iLtti^d^mv^ ^-tiizssfu ± 
fc-tsfts^'U q 3 oss<jejtfiT?>:JiS3:)i<i:Lw 

CO 2 4 43 *:lz, *5g^^a)^ T4 0)gg356J^fig|ZT>i^t 

itt^r^- ntis. lUT. NMo so)5ais:^i£iz^LvT:iii 

i£|z J: U p M p s SliST ^ il k ftir^ 

CO 2 4 53 113 4 --(11 3 5 IZ. sfeJgqflOSS 1 4 OHM 

fc. iil3 4— |S|3 eisL^T. (a) ^ (K) W^mM^t- 

CO 2 4 63 113 4 (a) |Zif.rJ:dlZ. ilfJ52 

0 1<I)-:^0)^ffi0)^ffi?5i§JlZhUV5^^^-^S8 2O6 

ttJti:<. LO CO si£iZct^fea)rfc«tDJS:L»* JX:lz. 

IS*JS2 d 1±1ZJ9 ? Bn mfiJga)S^ftK2 O 2:£Jgj5Sr 
^tilZ. ieft:K2 0 2±|ZS i 3 N4 ^0)WfiJAJi=> 
<t'&JSK2 O 3^J^J5jj'r^* 
CO 2 47 3 JJ^lZ. [13 4 (b) |Zif>r J:olZ. 55K2 

d 3i£/V5-^va L>r;i?^-'tf- hKJft^Jgjdir^* 

CO 2 4 83 f-0)?lfe; 113 4 (c) lZ7nrd;5IZ. II4J5 
Ji\d^^W}m^^^lZ>. f-tllZcty. ;??2 0nm 

iijso)isa->u-i VK2 o 4' ^ms&T^. mz. ms 
4 (d) izif.rj:3iz. isfi->U3>K2 o 4' ae/^ 

^ - :H2«2 O 3±\tm^ 1 d h mfiJfiOJS i 62 

$;!»>^>'<j:^{e»^2 0 5%?^£gr^. ?<dIz. Ad>£x^« 

Jl/*'-$2 O Ke V i: LT. >saS' U :iv^ 2 0 4' IZ 
As* -<.:^V^1 X 1 □.1dcrn-1^i;gO)5fijar>iAr^> 

CO 2 4 93 JXIZ. (13 5 (e) iZTnT^tdlz, 
-if-hi£lft'2d3 0)tajffi±|z. tg»K20 5:£f^ Lts 

1 3 N4 ma>tiimi^t^iD^jii^- hmmzo7^ms&r 

tSS:-> U □ 2 O 4* IZ A s ♦ >f :t >f ^ V;iA 

r^* tnizj;^. -9=- hflJS2 0 7 o)T:&lzii^?:;^7^ 

Vt'a >2 O 4^?gj5li L. *»^ IZ. X>7;^5^ VS^ 3 V2 
0 4kBSlg brn* ffi;SftflQ2 ps^jKjctlT^* 
X^;i^5^V-> 3 V2 0 4|i. n * ffiStt!5i3 2 0:8|ZitA: 
Tii < * *l t ^. a tz. ? V 3 V S O 4 

[d2.50] i:(DXfilZ*5L>T-, «»K2 0 5|J>f-h 



V2 o 40);?^^=!^;^ < /j:^, ccr. SALI CID 

[0 2 5 1] 5X11, Iil3 5 ( f ) |rif^r«i; d ll. @fJS2 
0 1 (On* iA^v^^zoe^ms&Lrz^<r):^mz^ s i 

02 ^A^i^>«^»JgSK2 0 9:&J^filir^* 1)3 
5(e) llirrdtdlw, CMP$£«:SmVTt(D«ffi<b 

[□2 52] ^o)?S. (5135 (h) izfrvTctdlz, 5r4 
t \z d: y - -tf - hEIA 2 o 3 fl) * ^SIRttizBfei r 

fiE»2 03^Si 3 i:^«^*'U Jg|gK2 Q5:£S i 
02 tms^ L. rgeK2 0 9:&S i 02 tms&LtztiK 
|5]3 5 (e) |I^FrVi^.|Zfclvt5f^-'5i'- hie»2 O 

3o>^^sjx6t)izM£r^ct6i°i&&r35 imu 

5?^ - rif- MeU IZX ^ V {7 t^ Z t ft? 

5a)lflfiS^ilitfir^/zfiDlz. ^:j-V5iA=&t7T>rfc J; 
L^* Z<r>^^. ^i^:fWl/S6lZC0^iSlK6^lZ^7rv;iA^ 

[0 2 5 33 ^IZ. 113 6 (i) IZji^TcfcdlZ. tSISK 

2 0 5 osai^a e/^seftte 2 o 2 7 ^-^mt^ 
oiz, >f- htg»^2 1 o. s;sB&ihJi.2 1 1. ;sij/>f 

- K^^t*MIK2 1 2^|glX»@r^* 

[0 2 5 4] >f- |-$g^m2 1 Oli. i?Jj^liTa2 05 

IK Sifts ?y-h»»K2 1 Oli, CVb'£:^mi>ZJ^ 
s&r^Ctmit.Ll^. cv D5£:£m^^ C i: lz J: y, 
ht6»K2 1 b$$»SP0)fe^lz«xs UfcJK^lzfefi6 



(0255] S/SS^lt© 2 1 1 li, >f-hJi^K210 

fc-tf- h^<i^^l^K2i 2 k03rBlO)SXS^B&itT^t=«») 
IZSI^iitl^v ttztfi^T. '5f->»»K2 1 O t-^f- 

h^&ftl^^si 2 i:AStti6«|/j:Mis%£Ulz<iv .^is 
\t^- bmi&^^m tfl'f- hfi8^R2 1 o4>-Na)ffi:gft:£i 

»K2 1 o^ms^T t'f - bm^^m t<Di^?y^ 

IZ, T i T a NSlD^W Nx ^.0)^JgSrtt^V>. 
[0 25S] '5r-:h^ffit^^K2 t 2li. W^A I ^(0 

^SWI^^2 1 2:£ajf «JI$«lZJKdir^Chft5oJflgfc 
[0 2 57] 3:tz. i^XfOis'^^mi^^ZtlZ^tV^- 

>%swi4K2 i 2^A I rfiiJdr^iifcftiT^^* r 

?.W^yTm.^^J2<?^^. *e>lzta)J:lZA i Sc^t i ^ 

*ittr^» ^XIZ. Ctl^4 5 0lCfiJg6jSJglZJlDJ*r 

frt\\zj:yj, SRSP^cos I IJA I Jg4=|zffigkT?)* 
fiXScUfcs I lix i .fcSJC LT, t i s I « SJ^jslir 
t i s i X ii^:£'U:ffc^t*jT^ -2)8 i lit i ^'izd 

[0 2 58] ii)3 6 (j ) izjf^rxm^s^st L7b?i, m 
f7o* zo'^mtit. Jg5sfe2 0 9jt)isair^<t3izt7 

d. Cd)J:dlzLTr, ;*ISIIrtlz>if- h^ffi 2 1 2:£JKjrt* 
[0 2 59] ]U±ffs L/z*5g^a)S 1 4a)SeffiJKfiglZct 

5^biz, is 1 4a)SgI*fl^5Mizj-^i:. V->1- K 
[0 2 6 0] jxiz, stEigqgo^ 1 5a)S^fitfi?5giz^L\r 

IK^^r ^* JKnl.lZ *i ivT li C M O S t^i^^ ^ ti. 

[0 2 6 11 m3 7 \z. :k^^^a)^ i sa)^m$mzilk 
r5^¥«?^5SS 0)551 JSXii^ffiB}^6tjlz^r* 113 7 

iZiSl^r (a) ~ (d) ttWffiSX'fc 



CO 2 62] tr. m37 (o) |ZTvT<i:dlI. t^UU 

^\Z. HfJS 2 O 1 0)5fe^«a82 O B^^&JgJdl U/=ffi± 
1=, »Yb^ 2 O SJSIS/ S i 3 N4 « (0M-f4 <C ^1^^ 
2 0:3SJP*jKJ5firi* 

[0 2 6 3] 1137 ( b) IZn^Titdll. 

•:>x)u?|i3 2 2 1 ±\zhkr^mmzo3^A^--y 

[137 (c) izii^r J:5li, ^itK2 o 2<DSai55 

tiizctysas ufcstfis o 1 (dsesv- k i: [.rmiy 
f u ij V ojsjRx {d^'^t/v j&fTLv. J9 * 2 p 

CtDiSWX ti^J^^.S'-t'JbfiSd^^. As H3 JSlC^P H3 ^ 

d)ti :;^S^:g r^^[SS%TrfT d C k IZJ; fJ . ISSS' U 

□ 2 0: II n m 0)^.1* ft? ^ K -^ t: V t 
CDflfe. ISa->'J3VK2 0 4ACr)S^^g^<tr^ft», 3S 

<DV U □ VKYtK 2 O 5 

[0264] [137 (d) lIf^^T<i:3lI. ng^-i^ 

ij|/f5132:2 2jilt^5[gT'5)j5K2 O 3^7^5 - Z VC? 

a>is«±e5 ^i/j5S^^f7L\ J? ^2 On mmmo 
fsa->uavK2 0 4B:£j^jBair^* ^c^. iitDismx 

S^.Trf7d cZfcjZJ^y, JSaS^'Jq O 4B4'|Z p 

2 0 4 B OSffi^KftT ^tK SElvtt C V Di£« ^ffl 
^^felIjcy, i?.*1.0 nmJSjao)S'UUVKftK 

CO 2 6 5] .^IZ, SI 4CD§gfi6?^rtg|ZfcL^r.[l3 5 
(f ) - (h) RCFI13 6 ( i ) ~ (k) IZHIILTIM^ 
U/iilfi^Slffir^Ck lZJlUM I S F ET:Sf#^* 

CO 2 663 W±ltt^ U;^zSi 5(DSgj58Jgfsglzj;^i:. 

ss 1 4 d)si»fei5giz^3L>rsKS3 L/=jam^i#^i i: 65r. 

fcfV^ tlZjSL^r. i+3ig](0PEP (Photo Engraving 
Process ) ftSiii^rJi t^tllZjpJ U ^IIMJ^S^IZJ: 
^fc. P E.P:&2(allZSij5Q;r^^.i::65t^^^, t 



[0 267] 

CISMoJaM] lU±^f^ t/i:<i>lz. 2t:^^|Z.t^>i:. V 
- >^ • H U V^ffi QJ^fitl IZ5t5^^ T -if- h «S 1 

IZ. atf^f- KffiJS i:5?S Ul.^:^- h«JSlz^ft|f^+i 

u-rv^siiiie^gsprtiz^es^e^jizj^fiji^n^. u 

CO 2 6 6] J^^z, 2b:5gq8lzj;-S i:. V-:;^- KU-fV 
5>* 



[[11 ] 2k^^^(J)S 1 (DSgJSe^aglZY^'&lyiSXIi'&ffiBl 

fitiizii^r^mii* 

iii 2] Tii^mom r(Dmm^mzi^.^w^xiM^mi 
6tjizi5^r$imm 

:[li'4] :t^B^(T>m 1 COSIfi&^nglZf^^islsSX^i^&ffiBj^ 
fitjjzn^rttfrffill* 
[(15] 2ts:^^^C0S 1 a)SgSCfi$ng|Zf^^¥£fl^^g:&ir 

Id 6 ] 2ts:Jg 0^ (D S 2 CO ^ fig I Z f£ 3£ Z^i % «(B& 
miZnkt^mmi 

m ? ] 3k?g^(DiS'3(osgfie^»sizf^^isi)SZfi'^«EBft 

«j|zif.T$»mil* 
[il8] 2{s:^^a)S4 0>ggJS&^ag|Zf£^$3!^Xfi'&ffiEB& 

6^izifvr$itfim 

Ids] 2&#g^a^S4(0lgJ5&fl$allzfr^^^Xfi'&mB& 

6^izif.r$4miii 

[d 1 d] !4s:pgM(D»5(0IIS&^»IJa;^.';>£li£X^^^ 

id 1 1 1 ::^^^a>9i7 c)miitl&m\zi%^w^ziM^m 

ft6t)|ziFT^^«[l. 

id.i 3] :ti^mc>^Q(T>mmM^.\tiik.^^mi^^m,a> 
^^liw^mB^6^\z7ritmmm* 



o>Wi&j.m^mvi^^\z7fir^mm. 

d)$s! 5S I 6^ i Z ir r ¥ ffi 

CI212 23 2lcigq«(D» 1 b(DggMJ^flg|Zi*.-5>^JS«^agiS 
t055! Xli ^ffi? Bl &^ I z T'^mm. 

1(^2:33 2ls:ig^(J)% 1 oa>Sgfi£^figlZf^.^^y£^^@ 
d)£!S£Xfi ^«Bft6()|ZiT^ r^ffiH* 
[112 4] stc^q^XD^I 1<0Sgfi&I^RMIZf;iL.^¥>Si!|:S$@ 

d)$y is mw^m ft 6tj iz ^ ^sif e 
(DSjiisxii ^s{B&6*jizif> TMmm. 

C15I2 6] *5e^C0S 1 1 <OS^BtJI55E,|zf^^^iS^«SS 
a>iy iS Xf i ft 6^ I Z if> TSJ? ffi 

d)$y is xf ft i z if> r ^ 3d 

oia xif 1 ft I z r w ffi 
[02:93 ^d^pgGi^cD^ 1 z<j>^mj{^m\zis^.^mmi^^m 

(b^ ^ X^i ft ^ I z ii^ r ^ S 
[113 03 2!s:?gqg<J)»i 3 0)||ffi?^5g|Zf^^¥i5«^«S 

d)$i;^xfs^ffift6^izni ir^ffiigi. 
«^fes COSH js ft 6*^ I z rm. 

[[^ 3 23 ?;g*(Datf3ts:i2^CDSi -^1 3(DII»fiJ^ag 

izii^Mo s FET(j)mi^n'£:^m$^&ii\z7r.tmmm. 

C151333 ?;t*<D»Ci^2ls:5g^fl(DS5l ~^1 3 (J)3^B6J^iSg 

[@3 43 Ac>mmj^mziSi.^^mi^^m. 

is x^i^ffi ft 6^ iz TF. tMmm. 
[(1353 st^M^cD^i ^<D^mMi^.\zi^.^^mii>}^m 
(b^jsxii ^ffi? ft 6tiziT^ ® 

o>$s;>sxfi'&i{ft^i=ir r^sii. 
c>^)&iim^mv^mz7jktMmm. 



[[513 83 t;^*0)MOS F ET J£S{ft6tjlZS^rft^ffi(«l* 

[il 3 93 X U^-f ^-r HV-;^- J^ U-fV«>S^S 
r *?i!t*co M O S F E T 0)5l!5SX<i5£«ft 6^ |zif> t^m 

1 1 O'l , 15 1, 2 O 1 -SIR 

1 2, 1 6, 20, 53, 1 0 2> 1 O 5 -KftK 

1 0 7, 1 0 9, 1 31, 2 0 2, 1 0 6'>*KftK 

13, 2 1, 1 08, 1 3 T-S'U a VSfbK 

14, 17, 19, 2 3, 1 O 4, -1 1 2"*)»2B 
1 5, 1 5 2, 1.5 3 "^^5:-^13 

1 B> 5 2, 1 03, 1 1 1 •"/r^US'U 

2 2, 13 0, 2 0 4, 2d4A, 2 O 4 B •'•)3&S'U 

2 4, 5 1, 13 2. 2 1 0->f^ htg»K 
2 5->f- >iElft 

4 1, 4 2 T E O SiifbR^ 

1 1 0, 2 0 7 -ffljM 

T1TA, 12 0, 1 3-6-f bS'J^^hK 

1 1 4-S'Utt-f 

1 3 3"-^v ^^}\/vm 

1 3 4-5tK 

1 1 3— WK 

13 5 '''A IM 

1 3 8. 2 0 5, 2 0giv{gl3^K 

1 39"-^Jg 

1 3^-"^T^mtm 

1 5 5 hifi^yV^?-^ 

1 se-^vvw^-isiR 

1 ^.7 - Htt 

T 5 8-«^ie$Aff«^S5|^V 

1. 7 0-7 u vyy Qyym^^ 

1 5 9, 1 6 b-Jg^gg«k 

1 6 1 ~ 16 3 3 ^7 hr5i?| 

1. 6 4-e-y hift 

1 65M.V 

2 0 3, 2 0 3A, 2 0 3B—5r^^>f- hiett 
2 O 4 - - X^7 3 V 

2 OS- h U V^^T^fift 

2 08 -n * ffi:Sl^5J§| 

2 1 1 ■••SJSB&lte 

2 1 2->f->^St^f^R 
2 2.1, 2 2 2-'i7xJbf^isj 



C@ 1 33 OS 1 4} 






C@29] [{130] 




C(l3 8] 

I 9 





( 




70 Vh^-^/<WJi& 



(72)^^ mm. 



